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- ; moulding technique in a machine in which a platen €1 
\20± mould core ,on opposite sides thereof tfor simultaneous co- •* 
operation one with/ an injection; mould part to form a v pari Aon 
on the core, and the other with a blow-moulds The platen is 
• rotated' through 180° aftex* e&ch injeotion/blow-raoulding cycle. ■ 
This proposal, however 9 has the disadvantage of slowness of 
operation because a second parison -cannot be introduced into 
the blow-mould until the previous blow-moulded article has been 
' cooled and ejected* and in practice the time taken 1 by blow- "* 

moulding plus subsequent cooling and ejection is substantially 
longer than that required for Injection moulding and subsequent 
30 cooling and removal from the injection mould. Thus the rate of 
output of the machine is United. 
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mould, actuating 

^^::.^^;-'- ;,- ^iB Centre line or .the 

. v ^..^iScS^^.,-,..^,':-.'^,,,.. relation therewith, 



- ":.V20> -tiirret-rotatin^ means operable during' alt 



alternate periods during 



* v/i^' ■■■•^iilch the rtuwet ie withdrawn from .operative moulding relation 
: ? V J***!* the injection mould to , rotate the turret through -90 in . 
■ me direction during one said, period and in the opposite direc- 
• r tion during thetinext said period, /two blow-moulds aligned one 
; with the other and haying a common centre- line which is at 
right angler to the centre line of the injection mould and 
passes through the axis of rotation of the turret when a platen , J 
^ of the turret is in operative moulding relation with the 

injection mouldy blow-mould moving means operable to move the 
30 blow-moulds alternately along said common centre line into 

blow-moulding relation with the turret when the turret is in 
moulding relation with the injection mould, and meana operable 
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which tJie^iiirret is fully, .with- 



operative.co-operation with ah 



%hj*oiion mould , 



30 



'6. i8 ; ia plan of parts of Pig; 5# v ... jrt'ffi 
T le e. section illustrating a detail of the ' ' 
^■" v - apparatus, appearing with Fig. 3, and 

V Pigs. 8 to 28 diagratnmatically illustrate the sequence 

of operations 'during one complete cycle! 

* ■ ■'*■'. ' * ■ '. — " ....... ^ r • . 

, thereof 9 

Referring to the drawings s a rota table turret 1 has two 
faces 2, 3» Pig. 4 t which are at right angles one to the other 
and are parallel, to' the axis, which is vertical, of rotation. 
At~least on$, core 4 or '5 extends from each of the faces 2 f 3 
and the cores are carried by platens P, Pigs. 2 and 4 which 
are detachable from the faces 2, 3, to pcrnit the cores to be 
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* .3 lT^ h * ^i^o^n, mould 7 is secured in a fixed position'on 



: form of plana ticiser and iii j ection tuii t 11 by which' molten 



•.-r* — , ** : w ;«» ^ *~, s jlxi jcun gu uni t& ix oy wni ** *~ ~ ~ * ^ 

;/ ^ thermoplastics material 1 is fed into ithe injection mould. As 

— ; ••••• ■ '•• • • ''. ':.•:;:."> -.■' 

indicated in the drawings the unit 11 is of the known kind in 
■• which molten thermoplastics material is fed by a screw, not 

shown, 1 from e tube 12 past a non-return valve, not, shown," into 
* v a chamber 13 housing a plunger, not shown,, which is moved to 

the right as viewed in Pig. 1 by the thermoplastics material 

.•• ***** . * * i ' * ■'."*., ' 

until a predetermined quantity io contained in the chamber to 

30 be injected, 'as a metered quantity, through a tube 14 into the 

.injection mould. 
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* . V m^r.ht ^ theWblow^otadelS? frlO.r These nlanes^ar e 




» known }*fprni of .electroh-mechanical operating iin mounted on 



the - frame P# v vTKe 



member 19 has a concave face 22 



concentrio Wtth^th^axls fcf rotation ^ of the turret 1 and f with 



1 ' - -^^0^ 



a complementary: 



ifice 23 which connects the faces 2, 3 



20 



30 



of the turret. BuriAg a moulding cycle when the cores 4, 5 
. co-operate with., the injection mould add one of the blow-mould e 
9, 10 the faces .'SJ2, '-23 abut to maintain the turret in Leo- 
operative relation with the injection mould 7. The load at 
this time exerted by 1 the plunger 20 /may be of the order of 
250 tons. Following the moulding operations the active blow- 
mould is- moved away . from the turret l t . together with the 
articles blow-moulded in the mould, and the plunger 20 then 
moves to the left as viewed in Pigs. 2 and 4 to a position at 
which the cores carrying parisons moulded in the injection 
mould 7 are completely withdrawn from the injection mould and - 
are spaced therefrom, Fig. 6. Before the plunder 20 reaches 
the end of its stroke the clamping member is moved thereby 
away from the turret sufficiently to pcrnit rotation thereof 
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of slideways ^V 31 by hydraulic or pneuiA- ^ 

r&<- : \ * •:^V^.^^ L g^v ••■ :.,v.. ;.}■:■ * -J " 
■ vr v* • '^'^^^^^^T^Sto ^Tams,^:^^ .ana-aasooiated liyew 1J2, ;133* Pig* 2* v M I 



at one «nd 36 ,. 37# 
and at« the opposite ends to , the upper 



-pivoted 
and at; 

platea ^38. 39 as illuatrat ed^ln Pig . 7» 1 
• ; iOTaM\d^^^x*fo« /two fund tiona t .the first of w£icli is 

r ;: r ^ ^ tight moulding relation with 

• '"'T _ the platens P W the second of which ia to rotate the blow- ( 
20 moulds, ^foiitfwing withdrawal thereof from moulding relation 
t %C with the platens^ to a position at which the open ends of the 
. moulds fac^ in a downward direction so that the moulded 4rti- 
> T cles can be ejected from the moulds on to a conveyor, not 

/ shown) by which the articles can be removed in an ordered . 
■ '. • » manner* To this end, the mould mounting plates 38, 39 are 
mounted on pivots 40 and subject to mechanical constraint 
exerted by springs 41, Pig.. 4, contained in housings 42 
pivoted; respectively at 43. Pig* 7, to the lower ends of the 
plates 38, 39 and at 44 to the o&rxiagea 28, 29. 
30 During a blow-moulding operation pressurised gas, usually 

air, is introduced into the mould through the cores and the 
turret, by a hose 45 connected to a compressor or the like 46, 
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t .;to cause- the patlfcoris to adhere thereto. ^This is ddne by 



c^Hags- > -n v^o "cause* xne parasons xo aanere xnerexo. 

cCdmitting negative air^ pres 8ure^frfttBtja v va 
^ ^ > cores 1 via a Jbctfe 53* tfhd the ^urretVl # uti 



vacuum prop; -52r^c ithe >l 
^'utilisihg' the passages V 

- ys-. ' ?* ■ ■ • . . : . 

in-the cores whiSh are subsequently used to direct f pressurised 



..^^XB^53'kia^ the 



/A*?*; air into the parieone to effect blo#-moulding. 
• v Wheii^the; blow-moulds • are not sectional rpoulda it is also 



20 sometimes; difficult to remove ^blow-moulded articles from the 
cores and it is therefore proposed before disengaging a blow- 
mould from its associated cores, to apply negative air pressure 
v to the interior^of: the blow-mould so that the articles adhere 

to the interior, of the mould and Are' readily retooved from the 
.'cores. This can be effected by connecting the vacuum pump to 
• the blow-moulds as by hoses 54. The negative air presoure is 
relieved to permit ejection of the articled from the mould and 
ejection is effected in any suitable known manner. 

In the ensuing description of the method of moulding* 

* 

30 with reference to Pigs. 8 to 28, it will be assumed that each 
platen 'carries only one core and* that each blow-mould has 
only one mould cavity and is a sectional mould* 
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%^v< i u Tartiol(B-blow*inoulded therein r i6 e j eo t ed 



therefrom/ 



; . . . - At Seconds, Pig. 10, -Injeotion moulding of the pari- 



'•>••:- eon is complete', pressurised air -ie> admitted to -commence; 



1-^ expansion of the parison in. blow-mould 9, and blow-mould 10 is 



20 



fully opened 'and in its fully^ attracted position. 
' ';Ai i i.0^eqonts/ : .Pig; : li^ blo^g is continued in blow- 



- 1 V 

mould 9, the prison in the ihjebtion mould 7. is cooling, and 
blow-mould 10 remains fully opened in its fully retracted 

• position* ; --""..'V> .-• • , . 

At li5 seconds. 12 f f blowing in the blow-mbuld 9 is 

complete, cooling of the article therein commences, and blow- 
mould 9 commences to move to its retracted position. The 
parison In the injection mould is still cooling, and blow- 
mould 10 remains fully opened in its fully retracted position. 

At 1.8 seconds, Pig. 13, cooling of the parison in the 
injection mould is completed, the moulded article in blow- 
mould 9 is coolinc and. the mould is fully retracted, blow- 



50 
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:;Ai 2Wfc*^ in blow-mould 9 is 



20 



30 



still coolihg^i^the close* fully refracted mould. 9 the blow- ; 
mould 10 is cloeing, and thb turret .^ia^stlll^otating clock- T ■ 
wise and is still ? moving to ^thd^riiht. 

At 2,8 seconds, Pig. 17; ^the article in bloyr-mould 9 is 
still cooling In the closed fuliy je tract ed mould 9 • the blow- 
mould 10 is still closing, and the turret 1 has stopped rotat- . 
ing but is \ still moving to the right:. 

At 3.0 seconds, Pig. 18, the article in blow-mould. 9 is 
still cooling in the. closed fully retracted mould 9, the blow- 

mould 10 is closed and commences to move towards -the turret, 

• • 

and the turret 1 is again in operative relation with the 
injection mould 7 and injection commences with the parison 
carried by the core 5 aliened with the closed blow-mould 10. 

At 3.3 seconds, Pig. 19, blow-mould 9 opens and ejects 
the moulded article thirefrom, injection continues in the 
injection' mould 7, the blow-mould 10-io in operative enKn/jement 
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- ^AtC4^Vfe<^tid8 1 < Pig* 23." the bl< 
I v ^ v4^; 1 and ■ -fiaiSt'- retracted, vblow-mould 10. ii 

■ v J r ; ~ • ^r^^f^ article r blown to shape therein is cooling, coo 
-, w v; parisoh^in the injection mould 7 is completed* 



blow-mould 9 is fully open 
is fully retracted and the 
cooling of the* 



20 



30 



;^0 seponds , Pig/^24 , the jblow-mould 9 is fully open 

and rfuli^^rrtrfi^cted, blow^n^dJlO^i's'' fully retracted and the 

' • . J&t\^ y - . _ .• • * : * 
article s therein is cooling, the ttirret 1 and clamping member 

19 are -moving to the left, the parison is withdrawn from .the 
injection mould 7. and the turret is ' commencing to rotate 
counterclockwise • 

• At 5.4 seconds, Pig. 25, the blow-mculd 9 ie fully open 
and fully retracted, blow-mould 10 is fully retracted and the 
article therein io etill cooling, the turret 1 hes commenced 
to move to the right but is still rotating counterclockwise. 

At 5.7 seconds, Fig. 26, the blow-mould 9 is commencing 
to close, blow-mould 10 is fully retracted and the article 
therein is still cooling, the turret 1 is still moving to the 
right and rotating counterclockwise. 
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^(etili; movirfg tb^he rights * 




I ^#?^vi?^- Vitally engagel*^^ 
l^^ii^^ commences \to' open* . r £ . ?- >/%v^ > v v 

'-vL ?P* ^L. nouldlnar-lBLPticles by the method and apparatus described 



/ ^ M injection blow-moulding 



machines, 



ft is also possible to use the machine for the 



-^■'^ wily and using the rotation of 



\ i--,: '^s t turret, 1 to obtain the adi 



advantage of moulding longer compon- 
ents on a fixeicetroke machine, (that is a component which is 
longer^ than is possible on a standard injection process because. 

...-«-•■ ... • . . t 

'-of ejection clearances). The actuating means of the blow- 
/ moulds can then 'be * used for, .take-off or other ancillary 
•20 ■ operations • v-wV ■> " ". :v • o- -.v, ' ■ . 




\# \vv V- -?j^ v V ^ : - hfir^n^:atr^eaetr-vone core^extewjlng' therefrom^ said faces being 
I*. - "r./^^--: ^ ^t^^'an^fiflvonfi to the ; 'other and ^parallax to the axis of * 




of which, 
right V 



P^if^toJ^ means ^toYeed obit en thermoplastics material to 
the , in J e b^ meSns operable to move the 



».-v 



^ ^ ^ tuire t along ^the cetritre line v 0f the in J ec t iori mould into and 
\ < \^* 0 ii^ means 



operable during alternate periods during which the turret is 
withdrawn t row operative moulding delation with the .injection 
mbul^to 'i^tate ^he turret throu^ 90° in one direction during 



one said peribd and in the opposite direction during the next 
said period two blow-moulds aligned one with the other and 
having a common centre line which is at right angles to the , 
centre line of thfci in jectibn mould and passes through the axis 
of rotation of the turret when a platen of the turret is in 
operative moulding relation, with the injection mould, blow- 
mould moving means operable to move the blow-moulds alternately 
along said common centre line into blow-sioulding relation with 
the turret when the turret is in moulding relation with the 
injection mould, and means operable to apply pressurised gas 
to a core or cores extending from the plaxjyj* °P f?r jftj|2> r engaged 
by a blpw-raould. - 
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• ---V .■ * .•• . ±<-.j- *J? ■ • 

. ..J-. . • -f .•*.*."•? .3* -. 1 ■ /« ! . - 

V"' ■■' ■"'JtV::':* ^ f • ' . 



arranged'-to: olam£ vthe V^'. rJ jj^^^^^' - ^ I 



injectlirti obuldi and 
turret 'carriage to the ^- ^ / 



of the 

qould permit < rotation of the 

clamping member* 

,■••*• : ' 



2t wherein the said two faces ; % ; 

.?^^^^-f > *?>^ : ?^iC--vlHi# %i^^Mrtf'"coim*eo*e^ ;/ltir-* * eonvex faee' ; -*Ptocentric -..with i 

- A " ''•>• • .•-o^; -*T.. - . . ■■ \ , • '.v.tfi - • 

•; ; .'•>• id «^.^:i:w*AVi< ~r +\s a on/1 4*. Via >1 omni t! mpmhpr ifl 



J'v^.v^'wr ifie axie^df •fxo&tion of: the ttirretf and the c 

provideaPw^h^ to the said convex 



v.- ■: 

«■ ? . .r ' .-* 
v .•;{;• ■"*■• 
."• .. . 



4.i.>;^Pl^ai^\.aocordiiigyto.-...01aim 1. including negative air 
pressure producing means connected. to the turret and operable 

■ to apply negative air pressure to a core or cores in moulding 
relatibii^with ;the :; inJectiVri^a1oufd '-'Wore withdrawal of the 
turret from moulding relation with the injection mould to 
facilitate 'withdrawal of a moulded parison or parisons frofii 
the injection mould together with the core, or cores about 

/ which the parison or parisons is or are moulded in *he ir ec- 
tion mould. 

5. Apparatus according to Claim 1 including negative air 
pressure, producing means connected to the interior of each of 
the blow-moulds and operable to apply negative air pressure tc 

■ the interior of a mould before withdrawal thereof from moulding 
relation with the turret whereby an article or articles blow- 
moulded in the blow-mould is or are adhered to the interior of 
the blow-mould for removal with the blow-mould from moulding 
relation with the turret. 
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.• >"-. 6 . y -'Apparatus.. according to '^Clalm l r: wherein v baoh -blo^rfaould^8|^| 
,7 ~ !f|^' 1 supported " oy a plate pivotally mounted , on. a'biow-mould cdrriage^l 

^^'^ reel JpVocnble alone eUdeways, 
; f • • Jack ; is , pivoted at . 

" ? : 'W^^^ : the ^'opposite**; end, to ,sai 

I f ^ w ^ % ; . able iji ^ of the, blow-mould^to aptntaia. thet^; 




tight blow-moulding relation with the, turret and ' 
: :y . y X:;$$^^ /' : l.±n thS^jfthdrawn position of^t^ to turn the plate v' 

at which the open, end; or iride of ^1 



v.- ^-^ vW^-'ti'.^the- bidiT-mbuld is or are directed in a downward direotioh for 
ejectibn^of a blow-moulded af tide or articles from the blow- 

• .-.mould, -^"v ' - - • •• .-.r ■- • • • •• .. •••• .• 

i;. :?: r . : ^^^"A7+ Apparatus, according -: to JClaim;-3 f ^ wherein each blow-mould 



^ ^^'•''^/'is'. supported by a plate piyotally mounted on a blow-mould. 



carriage ^ reciprocable along ; slideways, and at least one elon- 
gate clamping jack is pivoted at one end to a stationary member 
and at the opposite end to said plate, said jack or Jacks being 
operable in the moulding position of the blovz-mould to maintain 
the blciw-moikid ih tight blow-mpulding relation with the turret 
and iW: the withdrawn position of the blow-mould to turn the 
plate about its pivot to a position at which the open end or 
ends of the blow-mould is or are, directed in a downward 
direction for ejection of a blow-moulded article or articles 
from the blow-mould. • 

8. Apparatus according to Claim 3 including negative air 
pressure producing means connected to the turret and operable 
to apply negative air pressure to a core or ceres in moulding 
relation with the injection mould before withdrawal of the 
turret from moulding relation with the injection mould to 
facilitate withdrawal of a moulded parison or parisons from 
the injection mould together with the core or cores about which 
the parioon or pari sons is or are xouldn-i in the injection mould 
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. 'jM f o *L: - ^ ApparatUe according * to C? aim 3 .including 'negative 'air ' V 

% ? "'■ : ■••'■^'■^presSur* .producing means connected vttfv'the ^interior of itiichf.of.^--^^^,v 

••••^•-4/- ' //• a- 

■^.i'^-'-.*^ ^ thevblow^loulds and operable to apply ne gat iW air^ to 
,v\-^ :r :^;.*the ixtteridx^of a- mould before wJLthdrawal^thereof^from mould^f^: 1 - 




ti v v - ^interior V'ofyi the ;blow^mbuld f!ox^; removal with;\ the blow-mould 



;^^;.:'-v* : T from moulding relation with the turret. ■ •' .:W/v 

■'•>-■•$:■ 5 V 10. v^Apparat^laccoraing^tbvlClaiin^ iair 
i ^i; * ^ pressure producing means connected ;-:tb\^ihel5ii^X i wl'or. of each of 



2£ •v'-i"-' the bldw^mbuld8 and operable to appl^ negative air pressure to 
; ^ v the interior of a mo^ld before withdrawal thereof from mould- 
v ^ ing relation With the turret whereby an article or articles 

blow r ao\Jutded in ■ the .blow-mouid is or are adhered *to the inter- 
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ior of j iHe blow-mpuld for 'removal .with the blow-mould from 
moulding relati drt wi th the* turret • 



» - • • « * 
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